Introduction
This paper is based essentially on some three dozen interviews carried out in matched manufacturing in Britain and Germany in 1983-4 were thus content to treat this as a 'feasibility study'.
Our inquiries in fact met with wide interest. No doubt this was related to two puzzling aspects oaf British and German industry which had become fairly widely known from previous investigations. The first is that the stock of machinery in Britain is not in any obvious way out of date; the postal survey of the metal-working industries by Metalworking Production in 1982 showed, for example, that 24 per cent of all machine tools in British plants has been installed in the fife years, compared with only 5 per cent shown by a similar German survey for 1980, and 13 per cent by a similar US survey for 1983.(3) Those postal surveys did not achieve high response-rates (roughly a quarter in each country) and it is dearly worth attempting to obtain supplementary evidence, with the help of direct interviews, on ages of machinery. !f it confirms that our machinery is no older than Germany's, it would make it even more important to know why our productivity record is no better.
The second aspect, much publicised in the past two years in relation to the Government's plans for (1) Relations, 1980; A. Sorge, G. Hartmann, M. Warner and I. Nicholas, Microelectronics and Manpower in Manufacturing (Science Centre, Berlin, 1983) . The Anglo-American Council on Productivity was responsible for some fifty sets of comparisons with the United States in the early 1950s; see especially those referred to below, p.59, footnote (1).
(3) See the companion paper, prepared as part of the present inquiry, which examined the results of recent large-scale postal inquiries in the stock of machinery in these three countries, National Institute Discussion Paper no. 78, 1984. youth training, is that a much greater proportion of the German workforce is trained to craftsman standard : something like two-thirds have passed qualifying examinations at the level, for example, of a trained fitter (similar to our City and Guilds part 11 examinations) in a wide range of occupations, compared with well under a third of the workforce in Britain.
(1) Can it be that British productivity would be significantly improved if the typical worker were a trained and person as in Germany?
The selection of firms to be compared is described in the immediately following section, together with the products they made and the average productivity difference between the two countries. This is followed by three sections dealing, respectively, with the q~ality of machinery, the quality of manpower and the quality of raw materials. The implications are discussed in a final section.
The of the inquiry A selected sample The crucial decision in the present inquiry was to focus the sample on matched, simple, products. By choosing the sample in this way we hoped to reduce the diversity of ancillary factors affecting productivity elicited in many earlier comparisons; in turn, this might be expected to yield more trustworthy results on the central aspects of interest here (the effects of typical differences in machinery and skills on productivity). A restriction in the range of variation is particularly important here given the need to A second aspect to be noted in relation to our simplified measures of productivity is that they are based on direct labour only; but it must be added-on the basis of earlier studies-that indirect labour has general been found lower in other countries than here;(') our simplified measures are therefore unlikely to be misleading in any serious way.
Thirdly, when examining the products made in the two countries to see whether they adequately 'matched', we discerned a tendency for the German products to be technical more advanced and of a higher quality. For example, in matching screws, we were obliged to take a rather special type that was produced in both countries; the more standard types that are still made in Britain-and which we had selected no longer produced in Germany because of competition from the Far East. A metal pressing that we received from Germany could not be matched by the British company that we approached because of its complexity (they hoped to be able to produce this type in the future). In matching the hydraulic valve taken from the main part of the British range, we noticed that the German range a broader and more set of products. (2) Finally, it needs to be emphasised that for the products compared above the sizes of batches were broadly similar in the two countries. Whilst we heard much of greater standardisation and longer runs in Germany (e.g., ' of machinery The typical of machinery employed varied according to product, but for similar products in our sample much the same age of machinery was found in both countries. For example, in the production of screws more than half the machines in both countries were over ten years old, while in the production of springs more than half in both countries were under that age. It will be remembered that earlier postal surveys of the metal-working industries suggested that machines in Britain were significantly younger than in Germany; our present finding may be said to agree to the not unimportant extent-there was no indication that British industry is deficient because its machinery is of an older vintage than that in Germany.
Two possible reasons may be mentioned-though they are more than speculations-as to why we did not find British machines in our to be younger: (a) we were comparing a selection of matched products, and it is possible that these were not typical of production as a whole in respect of the of machinery; (b) the majority of our Breakdowns were not mentioned as a significant problem on our German visits; nor were there any problems in relation to routine maintenance (the role of the operator in maintenance is considered b~l&reg;~). We also did not observe in Germany the related problem of poorly-maintained mechanical feeding devices that we had seen in Britain.
Other skilled personnel There was considerable variation in the proportion of skilled workers among the firms in our sample. The difference varied according to the type of product: for example, in jobbing engineering, where there were many 'one offs' or very small batches, both countries had similar and high proportions of skilled persons; where there were larger batches of precision work, such as in the production of drill bits, the Germans had a much higher skilled proportion.
In interpreting the contrast in the proportions who are skilled, it has to be remembered that in Germany the term 'skilled' (Fachmann) has the connotation of 'formally qualified' whereas in England it more often means long-experienced'. Our figures relate, as far as was practicable, in both countries to those who have completed an apprenticeship; but in neither country is the distinction entirely rigid in practice .(2) A person doing a job which requires an extended period of on-the-job training may be described as skilled in Britain, even if he has not completed an apprenticeship. This is rare in Germany, where he will be described more often as semi-skilled. The real difference in skill levels is likely to be greater than that indicated by the above figures, despite our precautions to ensure comparability.
Aggregate statistics based on population surveys indicate higher proportions of skilled persons in Germany (about two thirds of all employees) than found here. The main reason is probably that we did not cover draughtsmen, salesmen and others away from direct production-and these will more often be quatified (another reason perhaps is that our sampled products on the whole may have involved production in larger batches than in manufacturing as a whole, with consequent greater scope for unskilled repetitive work).
Would it be easy to remedy our deficiencies by adult retraining? Comparative 
